I nfluenza causes about 20,000 deaths annually (1) , with the elderly and those with chronic medical conditions at greatest risk. It is estimated that the influenza vaccine can prevent thousands of deaths annually, yet in 1999, only 67% of elderly persons received the vaccine (2) . Vaccination rates were even lower among elderly persons of Hispanic (58%) and non-Hispanic black origin (48%). Because of the burden of the disease and low immunization rates, the Healthy People 2010 goal for influenza immunization is 90%, which includes reducing racial disparity in immunization rates. Achieving these goals, however, will be difficult without understanding what prevents the elderly from being vaccinated (3, 4) .
Previous studies have found several demographic, knowledge, and attitude factors to be associated with patient barriers to influenza vaccination. These factors include race (2) , age (5, 6) , awareness (7) , fear of side effects (7) , efficacy concerns (7, 8) , doctor recommendation (7) , and fear that the vaccine causes influenza (7, 9) .
The purpose of this study was to identify, in a diverse group of elderly patients, facilitators and barriers to influenza vaccination. We used the Triandis model, which includes facilitating conditions, habits, attitudes, social influences, and perceived consequences, for predicting health behaviors (10) . We selected four types of practices to ensure access to a wide range of patients and vaccination policies: rural medical practices, suburban medical practices in a network of nonacademic practices affiliated with the University of Pittsburgh Medical Center in western and central Pennsylvania, outpatient clinics in Veterans Affairs (VA) health centers, and inner-city neighborhood health centers in Pittsburgh, Pennsylvania.
METHODS

Subjects
cians were included; eligibility criterion was having a practice consisting of Ͼ50% primary care patients. This resulted in a sample of eight rural practices with 15 clinicians, nine suburban practices with 19 clinicians, three VA practices with 16 clinicians, and four inner-city practices with 15 clinicians. We then randomly selected elderly patients for each clinician using billing lists, with a target of 15 completed patient interviews per clinician. Patient inclusion criteria were age Ն66 years, an office visit after September 30, 1998 , and the ability to complete an interview independently in English or Spanish. Patients who were homeless, residing in nursing homes, or not currently living in the region, or who were deaf or had severe psychosis or dementia, were excluded. The study was approved by the Institutional Review Board of the University of Pittsburgh and by the Human Subjects Use Subcommittee of the Institutional Review Board of the VA Healthcare System of Pittsburgh.
Questionnaire
The questionnaire was based on the theory of reasoned action (12) , specifically the Triandis model (10,13) that includes facilitating conditions (ease of getting to a place for vaccination), habit (history of getting vaccinated), behavioral intention consisting of attitude about the activity (getting vaccinated is wise), social influences such as clinician influence on patients (doctor recommends immunization), and value of the consequences of the activity (immunization prevents influenza). The model predicts several health-related behaviors, including receipt of immunizations, exercise, and use of birth control, and has been used in different cultural and economic situations (10, (13) (14) (15) . The Triandis model as used for influenza immunization is internally consistent and has been validated externally (10) . A draft of the questionnaire was tested with elderly persons at a senior center and an urban residency clinic, and then revised. It contained approximately 86 questions, depending on skip patterns. Questions took several forms. Respondents were asked to indicate agreement/disagreement with statements, answer open-ended questions, and respond to lists of choices read by the interviewer. A codebook was developed to categorize responses to open-ended questions (16) ; similar responses were grouped and given a descriptive name. A 10% sample was recoded to test the validity of coding.
Data Collection
An introductory letter from the principal investigator and an endorsement letter from the patient's clinician were sent to each patient. Patients were offered a $20 honorarium to complete the interview.
Computer-assisted telephone interviewing (CATI) was used, permitting direct data entry during the interview (17) . The CATI system also managed the sample of persons to be contacted, directed question sequence, eliminated unintentionally skipped questions, and provided automatic range checks. Telephone interviews were conducted by trained personnel from April 17, 2000, to October 27, 2000, with the majority of interviews completed in the summer (11) .
Statistical Analysis
We used SUDAAN software (RTI, Research Triangle, North Carolina), which is designed for the analysis of complex survey data. Analyses were weighted to account for the unequal patient selection probabilities. Weighted results are reported as percentages only, as unweighted numerators and denominators would not compute to reported percentages. Chi-squared tests were used to compare patients who did and did not receive the 1999-2000 influenza vaccine, and to compare responses by strata. Logistic regression analysis was performed to determine variables significantly associated with receipt of the influenza vaccine in the 1999-2000 season. All variables with P Ͻ0.10 in bivariate analyses were included with the outcome variable in a forward selection procedure. Analyses of open-ended items were unweighted and performed using SAS (SAS Inc, Cary, North Carolina), which utilizes the Pearson chi-squared statistic for tests of association. Statistical significance was set at P Յ0.05.
RESULTS
We sent requests for participation to 1642 persons and found 259 to be ineligible or with invalid telephone numbers, leaving 1383 potential respondents. When we concluded interviewing, we had 1007 completed interviews (Table 1) , 227 refusals, and 149 persons whom we were unable to contact, which yielded a response rate of 73%.
Nine respondents reported not knowing their vaccination status and were excluded from analyses on vaccination status. Overall, 79% (n ϭ 787) of respondents reported being vaccinated in the 1999 -2000 season (Figure) . There was substantial variability in influenza vaccination rates among practices for the three non-VA types of practices; 79% of respondents in both rural and suburban practices reported being vaccinated compared with 91% of VA patients and 67% of inner-city patients (P ϭ 0.09). Immunization rates did not differ significantly by race (67% of blacks vs. 83% of whites, P ϭ 0.15). Among single/never married persons, 93% were vaccinated, compared with 84% of married, 80% of widowed, and 69% of separated/divorced persons (P ϭ 0.01). Nearly every respondent who stated they were vaccinated said they planned to be vaccinated the next year (99%), as compared with only 25% of those who were not vaccinated (P Ͻ0.001).
Almost all respondents were aware of the recommendations that the elderly should receive yearly influenza vaccinations: 98% in rural, suburban, and VA centers,
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and 94% in inner-city centers. The most frequently cited sources for this information were medical professionals (59%), television (35%), newspapers (27%), magazines (13%), radio (11%), friends (8%), and family (8%; more than one source could be cited; n ϭ 964). Among the 787 persons who were vaccinated, 98% were aware of the vaccine recommendations for the elderly, compared with 94% of those unvaccinated (P ϭ 0.04).
Triandis model factors were examined by types of practice and by vaccination status. No clear patterns emerged from the comparisons of practices. Several factors of the model were significantly associated with vaccination status (Table 2) . Among the facilitating conditions, over half of respondents who were unvaccinated, compared with 24% of those vaccinated, did not know that Medicare covered the cost of the vaccination (P Ͻ0.001). A large percentage (94%) of those vaccinated were willing to receive the influenza and pneumococcal vaccine at the same visit as compared with only half (51%) of those unvaccinated (P Ͻ0.001). However, almost all (97%) subjects reported that it was easy to get to a place to be vaccinated.
Attitude, social influences, and perceived consequences of the activity also affected the decision to be vaccinated. Subjects who were vaccinated believed more frequently that getting vaccinated was a wise decision and thus were less likely to report that getting vaccinated was more trouble than it was worth (Table 2 ). Most respondents reported that their doctor and relatives or close friends believed that they should be vaccinated (Table 2) . Subjects who were vaccinated were more likely than those who were unvaccinated to consider advice from friends and family members as important in affecting their decisions about their health. In assessments of perceived consequences, more than half (55%) of all respondents thought that unvaccinated persons would probably contract influenza, whereas 69% thought that the influenza vaccine was efficacious (weighted data). Respondents * All percentages are weighted and obtained using SUDAAN; the n's provided are unweighted.
who were vaccinated were more likely to believe that the vaccine was efficacious and that those unvaccinated would likely get influenza (Table 2) .
In an open-ended question about what factors influenced the decision to get immunized, vaccinated persons gave the following reasons: the habit of being vaccinated (24%), recommendation from their health care provider by mail or personally (24%), the desire to avoid influenza (16%), self/personal decision (14%), having a high-risk factor such as heart disease or asthma (10%), advice from family or friends (6%), and the media (5%).
Most respondents who were vaccinated did not have any concerns about the influenza vaccine ( Table 3 ). The most common concern among those who were not vaccinated was getting influenza from the vaccine. Having a concern was associated with lower rates of vaccination (Table 3 , P Ͻ0.001).
Subjects who were not vaccinated were read a list of 13 possible reasons for not being vaccinated ( Table 4) . The most commonly reported reasons were the belief that they were not likely to contract influenza, the belief that the vaccine causes influenza, concerns about side effects, and previous bad reactions to influenza vaccinations.
When we asked the 73 persons whose last vaccination was in or before 1997 why they had not had an influenza vaccination since then, the most common responses were side effects or getting influenza from the shot (n ϭ 46 [63%]), no perceived need (n ϭ 23 [32%]), and allergies (n ϭ 3 [4%]). Of the 93 respondents who never had an influenza vaccination, 17 (18%) said they could be convinced to be vaccinated.
In logistic regression analyses, variables significantly associated with receipt of the influenza vaccine included type of practice, marital status, knowledge that Medicare covers vaccination cost, awareness of the recommendation that persons aged Ն65 years should get influenza vaccinations every year, willingness to get both influenza and pneumonia vaccinations at the same doctor visit, belief that getting vaccinated is a wise thing to do, belief that their doctor recommends influenza vaccination, and belief that a person who does not get vaccinated will probably get influenza (Table 5 ). These variables accounted for 37% of the variance in influenza vaccination during the 1999-2000 season. Planning to get vaccinated next season was strongly associated with receipt of the vaccine (odds ratio ϭ 138; 95% confidence interval: 67 to 285) when included in this analysis, whereas most other variables were no longer significant.
DISCUSSION
Nearly every elderly person who was vaccinated in the 1999-2000 season said that they planned to be vaccinated the next year, compared with only one quarter of those who were not vaccinated. We found that intention was Variation in influenza vaccination rates, by strata, practice, and race. Individual practices are represented by triangles, and overall results within strata by bars. Rates by race are shown for the two strata with sizable numbers of blacks, but not for the two strata with few blacks. The number of practices within each stratum are four for inner-city, nine for suburban, eight for rural, and three for Veterans Affairs (VA). * Includes only patients who gave "Agree" and "Sometimes" responses and those whose vaccination status is known. Vaccination status for 9 respondents was unknown (n ϭ 998). † All percentages are weighted and obtained using SUDAAN; n's are unweighted. 51 (28) I dislike or fear needles or shots (n ϭ 209) 18 (8) * Respondents answered "yes" or "no" to each of the listed reasons as they were read by the interviewer; thus, respondents could select more than one reason. † All percentages are weighted and obtained using SUDAAN; n's are unweighted. Only 1% of those who were not vaccinated said that they could not afford the vaccination, and 5% indicated transportation problems. In contrast with previous studies (7, 18, 19) , almost all patients were aware of the recommendations for vaccination against influenza. Thus, simply addressing access and awareness is unlikely to result in sufficiently increased rates to reach the 2010 national goals. Perceived risk of contracting influenza was a predictor of vaccination status. Together, influenza and pneumonia are the fifth leading cause of death in the elderly in the United States, yet many patients do not realize that the disease is preventable by vaccination (20) . This attitude may be due in part to the greater prevalence of, and therefore attention to, cardiovascular and neoplastic diseases.
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The most common concerns cited by respondents who were not vaccinated were fear of contracting influenza from the vaccine and adverse effects. Previous studies have also reported that fear of adverse reactions (5, 7, 8, 21, 22) , concerns that vaccination may actually cause disease (7, 22) , and fear of the pain from injection or needles (7, 8, 19, 21 ) lead many to decline vaccination. Lack of knowledge of the symptoms of influenza may lead to confusion about the efficacy of the vaccine; in another study, 44% of all respondents were not able to describe one or more of the classic symptoms of influenza (23) .
The antivaccine movement may also contribute to the fear of adverse events. Although serious adverse events due to vaccination are rare and are limited to fever and mild, local reactions at the injection site (24) , media attention to rare adverse events increases public awareness of their occurrence and may decrease receptivity to vaccination. We recommend that national education efforts be intensified to dispel the myths about alleged adverse events such as contracting influenza from the vaccine, and to address the burden of influenza.
Another key influence on patient behavior is physician recommendation, as more than one third of those not vaccinated in our study reported that their physicians did not recommend vaccination. Others have also found that recommendation by a health care provider was an important factor associated with vaccination (25) , even among those with a negative attitude towards vaccination who were more likely to be vaccinated if their provider recommended it (25) . Reminders such as postcards offer a way to inform patients about influenza vaccination and to deliver the message that their physician recommends immunization (26) , and are recommended strongly by the Task Force on Community Preventive Services (27, 28) .
We observed a large variation in immunization rates for practices within strata, except for the VA, which may be due to differences in physician beliefs, in the use of interventions to raise rates, and office culture (29, 30) . Thus, a "one-size-fits-all" intervention to raise rates may not be adopted universally, and a successful intervention may need to be tailored to reflect the unique set of resources, patient characteristics, and philosophies of each practice (30 -33) .
In this study, the VA had the highest immunization rates, with similar rates among blacks and whites, thus meeting the 2010 goals of 90%. This may be explained by its use of a multimodal program to increase rates, including patient reminders, standing orders, freestanding vaccination clinics, and assessment of vaccination rates with feedback and incentives to clinicians (34, 35) . For example, standing orders authorize nurses and pharmacists to administer vaccinations according to an institution-or physician-approved protocol without an individual order for each patient (36) . The Task Force on Community Preventive Services strongly recommends provider reminders, standing orders, and assessment and feedback of performance (27, 28) .
A possible limitation of this study is the use of selfreport of immunization status. Self-report is used in national surveys such as the Medicare Beneficiary Survey and the Behavioral Risk Factor Surveillance Survey. Compared with chart audit, self-report has a sensitivity of 92% to 100%, a specificity of 71% to 98%, and a value of 0.72 to 0.92 (37) (38) (39) . Although our study was limited to one state, immunization rates were similar to national rates. Finally, the outcome variable in our study, immunization status, is not a rare event; thus, the odds ratios overestimate the relative risk when they are greater than 1 (40) .
We suggest three ways to inculcate the practice of regular influenza vaccinations among all older adults: clear and intentional recommendation by physicians to patients; implementation of multimodal interventions, such as standing orders to vaccinate by protocol; and patient education about disease risks and vaccine safety that are presented in culturally sensitive and literacy-levelappropriate forms. National educational efforts about the benefits of the vaccine, and the risks of influenza, should be intensified.
